We appreciate the opportunity to respond to the Letter to the Editor by Borderas et al. (2007) in response to our paper published in the Journal of Dairy Science (Quigley et al., 2006) . In their letter, the authors offer an alternative interpretation of our data and offer criticisms of our methodology. Responses to their comments are below.
Feed Refusals and Force-Feeding
The authors propose that increased morbidity and mortality in our study was caused by administration of refused calf milk replacer (CMR) by esophageal feeder. They wrote "we suggest that the increased incidence of illness observed in the calves fed the higher levels of milk replacer was due to sick calves being force-fed." They further suggested that feed refusals were a manifestation of anorexia caused by expression of proinflammatory cytokines. To determine the role of proinflammatory cytokines in any observed anorexia, we measured concentrations of tumor necrosis factor-α (TNF-α) in blood samples on d 7, 14, 28, 42, and 56. Regarding the interaction of cytokines, anorexia, and illness, we wrote (p. 215) "Although we recorded temporal changes in TNF-α concentrations in blood, these changes were unrelated to dietary treatment. . . There were no differences in proportion of calves refusing CMR or in the number of refusals recorded. Additionally, there were no effects of feeding regimen on concentrations of plasma TNF-α, suggesting that feeding method per se had no effect on anorexia or the calf's ability to use ingested nutrients." geal feeder, but the likelihood of force-feeding was greater for the calves receiving the higher quantities of milk, due to both increased intakes and the longer milk-feeding period (41 vs. 28 d)." We reported that there were no differences in proportion of calves refusing CMR or in amount of CMR refused (p. 215). Further evaluation of our data (determined after publication) showed that calves voluntarily consumed 99.6, 99.4, and 99.4% of the CMR for calves fed fixed amount of CMR (CON), variable amount of CMR in an accelerated feeding program (VAR), or VAR plus dietary supplement (GAM) treatments, respectively. During the study, 50, 50, and 56% of calves refused ≥40 mL of CMR on at least 1 d during the study for CON, VAR, and GAM treatments, respectively. The authors' contention that force-feeding was greater for calves fed more CMR is not supported by the data presented here or in our article.
Our Decision to Administer Refused CMR
The authors criticized our decision to administer refused CMR by esophageal feeder. It is understood that administration of CMR by esophageal feeder entails significant risk, but we determined that the practice was necessary to minimize variation in nutrient intake among calves during the study. Administration of CMR into the rumen may induce ruminal and metabolic acidosis, particularly if large amounts of milk (3 L/d) are repeatedly administered into the rumen (>2 d) by esophageal feeder (Gentile et al., 2004) . It should be noted that, in our study, calves were tubed with less CMR than that reported by Gentile et al. (2004) . In addition, in most cases (>53% of all instances), calves were administered CMR by esophageal feeder for 1 d only; thereafter, they consumed all CMR offered.
The authors also wrote "Clearly, force-feeding sick animals should not be (and never has been) recommended." First, we disagree with the implication that all feed refusals occurred when calves were sick. Most incidences of administration of refused CMR were isolated incidents. Furthermore, we believe that adminis-tration of refused CMR by esophageal feeder is a common practice. For example, McGuirk and Ruegg (2001) stated "Sick calves must be able to stay clean and dry. . . . Offer milk/milk replacer at the usual dilution and temperature but reduce volume (to 1 liter, for example) and feed more frequently (4 times/day, if needed). What liquid feed isn't consumed, administer by an esophageal feeder that has been cleaned, disinfected, and rinsed between calves."
Fecal Scores
The authors criticized our paper for including the use of fecal scoring in calves fed varying amounts of CMR and wrote "Although this system has been widely used to evaluate diarrhea in limit-fed calves, the authors provide no evidence that this measure was repeatable or a valid indicator of any underlying pathology." The authors further suggested that ". . . this increased intake of liquids likely decreased fecal consistency in a way that was not related to pathology." If this were the case, others should have reported increases in fecal scores associated with increased CMR feeding. However, Bartlett et al. (2006) and Cowles et al. (2006) reported no difference in fecal scores between groups of calves fed conventionally or in an accelerated feeding program. Khan et al. (2007) reported that calves fed at 20% of BW to d 25 had lower fecal scores during w 3 and 4 compared with calves fed at 10% of BW to 45 d. Jasper and Weary (2002) reported no difference in "diarrhea" [defined as a score of 3 or 4 using the fecal scoring system of Larson et al. (1977) ] when calves were fed milk at 10% of BW or offered milk for ad libitum consumption. Conversely, Diaz et al. (2001) and Nonnecke et al. (2003) reported that calves fed accelerated feeding programs had higher fecal scores compared with calves fed conventionally. The data suggest that there is not necessarily an increase in fecal scores associated with accelerated CMR feeding programs, as was implied by the authors.
Fecal scoring is a widely used and reported tool for determination of incidence of diarrhea in young milkfed calves and has been used by many researchers, including authors of this letter (Tikofsky et al., 2001; Jasper and Weary, 2002; von Keyserlingk et al., 2006) . Several of these published studies used fecal scoring with calves fed in accelerated or ad libitum liquid feeding programs.
Abrupt Change in Amount of CMR Offered
The authors criticized our manuscript for including abrupt changes in the amount of CMR offered. Our feeding rates, including abrupt changes, were selected Journal of Dairy Science Vol. 90 No. 8, 2007 to exactly mimic those being recommended in the industry at the time the research was conducted. At that time (as now), commercial milk replacer companies in the United States recommend increasing the amount of CMR in accelerated programs by 40 to 50% from wk 1 to wk 2, as we did in our study. We do not consider our selection of feeding rates to constitute a methodological problem.
Measurement of Body Temperature
The authors wrote "Furthermore, body temperatures were only measured in calves that showed high fecal scores rather than being done systematically for all calves. Thus, the method of detecting fever was likely biased towards calves fed higher amounts of milk replacer." Although we reported (p. 208) that rectal temperatures were recorded on all calves with fecal score >2, we recorded rectal temperatures when calves showed clinical signs of disease, including anorexia and dehydration, according to normal good management practice. This was reported on p. 210.
Contaminated Bedding
The authors wrote that our use of contaminated bedding was uncontrolled and potentially lacked equal distribution among treatment groups. Use of contaminated bedding to introduce an immunological challenge is not without precedent. Others (Coffey and Cromwell, 1995; Williams et al., 1997; Bassaganya-Riera et al., 2001) have used contaminated bedding to compare "clean" and "dirty" housing environments and found significant differences in growth and responses to immunological support in young pigs. Wray and Sojka (1981) used contaminated bedding as a means of infection of calves with Salmonella dublin. Although we accept the criticism of the authors that the coronavirus exposure was not controlled, we believe that it represented a situation that could normally be found on commercial calf facilities in the United States and, therefore, contributed to the overall goals of the research.
Summary
The evaluation of our work is appreciated. However, we conclude that many of their criticisms overlooked information available in the published article or from other sources. Their alternative hypothesis does not provide a more accurate interpretation of the data. We continue to believe that the paper is an important contribution to the understanding of feeding calves a higher plane of nutrition and we stand by the methods and interpretations of the data.
